Basal cell carcinoma (BCC) is the commonest malignant neoplasm in white people. We present a large UK casecontrol study in which conditional logistic regression analysis of age-matched and gender-matched data sets was used to compare, first, cases with controls (n=403) and second, patients having multiple BCC with those having a single BCC (n=278). Eye/hair colour, occupation, skin type, social class, tumour site at presentation and smoking history were assessed.
INTRODUCTION
Though basal cell carcinoma (BCC) is the commonest malignant neoplasm in white people, with an incidence of 175 per 100 000 reported in North American men1, it has attracted remarkably little research. World wide its incidence is increasing at an annual rate of over 10%2.
Although mortality attributable to BCC is not high, the disease is responsible for considerable morbidity3'4 and thus imposes a growing burden on health care services. Local destruction of tissue can be large if not limited by early detection and treatment. By studying risk factors for BCC we may be able to identify individuals with high susceptibility, with consequent opportunity for primary and secondary prevention. However, there have been few large case-control studies of risk factors in BCC. Indeed, many investigators have grouped BCC The aetiology of BCC is still unclear although ultraviolet radiation (UV) seems to be a critical factor in pathogenesis5. The relation between UV exposure and risk is complex and may depend partly on genetic factors. Thus, one study in Canada identified outdoor occupation (particularly farming), freckling and Scottish or Irish descent as particular risk factors6, and a large multicentre south European study identified blonde hair, pale eyes, recreational sun exposure and skin type 17,8. Further, it has been suggested that exposure between ages 0 and 19 is more important than lifetime exposure9. The genetic factors mediating susceptibility are not well understood. Specific chromosomal loss has been describedl1 and subnormal capacity to repair UVdamaged DNA1I has been incriminated. Our group has shown that detoxification of the products of UV-induced oxidative stress may be important, with allelism at the glutathione S-transferase GSTM1 and GSTM3 loci influencing susceptibilityl2-14. It is noteworthy that a substantial proportion of patients with BCC develop multiple lesions. In a North American study the overall five year risk of a new tumour was 50%15. This risk was related to the number of tumours already present those with one tumour having a risk of 27%; those with ten or more, a risk of 90%. Few investigators have sought to determine whether patients with a single lesion have a different risk factor profile from those with multiple lesions. To address these issues we have conducted a matched case-control study.
PATIENTS AND METHODS
Patients with histologically proven BCC (n=827) were recruited, with ethics committee approval, from general dermatology outpatient clinics in the English Midlands (North Staffordshire Hospital, Stafford District General Hospital) and south of England (Royal Cornwall Hospitals) and were a representative sample of this patient group. Cases were from a mix of urban and rural environments. All patients were carefully examined and interviewed by a trained dermatologist to obtain information on: age; gender; eye and hair colour at age 21; skin type; smoking history (allowing classification as never or ever smokers); age of onset of first BCC; number of BCCs; indoor or outdoor occupation; social class; and site of tumours. Skin type was assigned as in the Fitzpatrick classification16 and social class (1-5) was determined on the basis of occupation as proposed by the Office of Population Censuses and Surveys, 198017. Site at presentation was classified as head/ neck, trunk, upper limbs or lower limbs. Recurrent tumours were excluded from the total number of primary BCC. After the initial interview the patients were seen about every six months. All case notes were examined by JTL and WB to ensure accuracy. Patients with the basal cell naevus syndrome or other malignant disease (internal and cutaneous of a different histological type) were excluded. None of those approached refused to participate. Patients were also questioned regarding ingestion of arseniccontaining tonics and use of drinking water from potentially contaminated wells. No exposed patients were identified.
The control group (n=503), consisting of patients referred to dermatology clinics, were recruited, carefully examined and followed up by the same investigators. Their diagnoses included seborrhoeic warts (n=353) and eczema (n=150). People with any form of malignant disease or a photosensitive dermatosis were excluded from the control group. Again case notes were carefully examined to ensure accuracy of the data. We chose dermatological based controls for two reasons: first, they had been through a similar referral procedure and processing through the clinics as the BCC cases. Secondly, and importantly, they had all been examined by trained dermatologists to exclude the presence of skin cancer. (Given the age and number of controls needed for our study and the high BCC incidence, the presence of undetected skin cancers may be a substantial problem with use of neighbourhood controls.) Cases were then matched for age and gender with controls. Because of differences in age and gender between cases and controls, we were able to match only 403 cases to controls. 278 patients with multiple BCC (2-35 primary tumours) were then age and gender matched to those with a single BCC.
Statistical analysis
Since analysis was performed only on the matched sets of data, conditional logistic regression was used to identify differences between cases and controls and in the comparison of single and multiple BCC cases. Conditional logistic regression was conducted with the Egret Statistical package (Revision 4.00.950, Statistics and Epidemiology Research Association, Seattle, 1993).
RESULTS
BCC case-control study 403 matched pairs were analysed. Table 1 illustrates the  individual characteristics of the study groups and table 2 shows differences between them. Red/blonde hair, skin type 1, blue/green eyes and social class 1 and 2 were significantly associated with BCC, social class having the greatest odds ratio (2.36). We analysed the social class data for males and females separately and found a similar strength of effect between the two genders (odds ratio 2.1 for men and 3.5 for women). Smoking history and outdoor occupation were not significant. No two-factor interactions were identified. The observation that higher social classes are at greater risk of BCC has not been reported in the UK before. There is no absolute definition of social class (we based our assessment on occupation), and all classification methods are estimates and open to criticism. They are more limited especially with regard to females, which is why we matched for gender. It is noteworthy that the social class effect was of similar strength in males and females. In general, higher social classes are associated with highly paid occupations and we postulate that the increased risk of BCC may be due to more frequent overseas travel with resultant increased intermittent sun exposure. This hypothesis has also been proposed to explain the association of malignant melanoma with higher social class25. However, another possible hypothesis is that higher social class is associated with health-seeking behaviour which leads in turn to increased reporting of BCC. This hypothesis is supported by the finding that low socio-economic status and infrequent The relations of skin type 1, red hair and blue/green eyes with BCC have been observed previously although not consistently. Reasons for this may be ethnic differences between studies. In our study outdoor occupation was not a factor; thus, intermittent recreational exposure may be more important than chronic ultraviolet exposure. Recent research supports this notion7 '8'27. Identification of risk factors allows identification of susceptible individuals and provides insights into pathogenesis. It also helps us target preventive measures to those most at risk. In BCC, susceptibility is complex and a substantial proportion of patients acquire further primary lesions. This has major implications for follow-up and we need to identify the groups at risk. A study in the USA indicated that age over 60 years and more than one tumour at presentation were associated with greater risk of further BCC developmentl5. Our data show that patients with a truncal tumour at first presentation are at increased risk of having more than one lesion, with an odds ratio of 4.03. Clearly, in the UK, the trunk is least likely to be chronically exposed to UV and it could be hypothesized that, in a UVmediated disease, those with a BCC on the trunk are most susceptible and therefore likely to develop multiple lesions. These data also support the view that intermittent exposure is more important than chronic exposure in determining susceptibility. Alternatively, UV-independent mechanisms predisposing to truncal and multiple lesions may be involved. Systemic arsenic ingestion increases risk of BCC28, so we enquired about possible arsenic exposure (some patients, of course, may have been exposed without their knowledge). It is noteworthy that the proportion of patients in our study with truncal BCC (10.2%) is similar to that reported in other studies on sporadic BCC. Our data suggest that those with truncal BCC are at increased risk of further tumours and patients should be informed of this. If close follow-up yielded earlier detection of tumours, patients with truncal lesions would benefit since, in general, smaller lesions are easier to treat, with better cosmetic outcome.
The associations identified in this report suggest that BCC results from an interaction between environmental exposure, including UV, and genetic factors (skin type, eye/hair colour). These observations are consistent with our previous studies identifying the importance of genetic variation in the ability to detoxify UV-induced reactive oxygen species, in mediating susceptibility to BCC12 and in development of multiple lesions13'14 '29. 
